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 I. BACKGROUND 
 
 With infant health emerging as a critical outcome measure of a country's health care system, it is 
no surprise that it has become a central focus of American public health policies. There are many 
determinants of infant health, some of which are in our control, and thus can be influenced by public 
polieives, and others are out of our hands. Maternal behavior is a significant determinant of infant health, 
and a determinant over which we exercise much control. Utilizing prenatal care and avoiding risky 
behaviors such as consuming alcohol and smoking cigarettes are the possibly the most critical 
components of maternal behavior, aside from maternal nutrition. Smoking cigarettes during pregnancy 
has been identified as “the single most powerful determinant of poor fetal growth in the developed 
world.” (Cuyler, 1078). In 2009, the U.S. Center for Disease Control and Prevention estimated that 18% 
of women smoke while pregnant, compared to 30% of non-pregnant women. Considering all of the well-
established and widely acknowledged health risks of smoking, this statistic is surprising. Smoking has 
several serious health consequences regardless of whether the woman is pregnant, but becomes 
considerably more of a health risk when the woman is pregnant. The surgeon general concluded that 
maternal smoking during pregnancy reduces birth weight by an average of 200grams, doubles the 
chances of having a low birth weight infant, and is responsible for between 17% and 26%  of all low birth 
weight births (lungusa.org) There have been multiple efforts to reduce smoking among pregnant women, 
including awareness programs and cigarette excise taxes.  
 
 When a pregnant woman smokes, nicotine causes the flow of blood between the uterus and the 
placenta to slow. This reduced blood flow affects the level of oxygen available to the fetus, and results in 
fetal hypoxia, which slows fetal growth and reduces gestation.  (Tominey, 2007).  While the first few 
months of pregnancy are seen as the most important for maternal behavior, the baby gains most of its 
weight in the final 20 weeks, so it is important for the mother not to smoke at all. It has been estimated 
that the raw harm of smoking is a reduction in birth weight by 4.5%, a reduction in gestation by .224 
weeks, and an increase of 2.3% in the probability of having a preterm birth. (Tominey, 2007). Without a 
doubt smoking while pregnant is a critical behavior that expectant women must avoid. Smoking while 
pregnant leads to a variety of adverse consequences including placenta previa, placenta abrupta, ectopic 
pregnancy, low birth weight, miscarriage, preterm delivery, and SIDS.  Low birth weight (<2500 g)  has 
been regarded as the best indicator of infant health and welfare, and is a major factor of infant health 
problems, including infant mortality. Infants born with a weight of less than 2500 g are subject to 
experience overwhelming health and developmental difficulties. Low birth weight infants are at an 
increased risk for many diseases and problems including respiratory distress syndrome, intraventricular 
hemorrhage (brain bleeds), patent ductus arteriosus (a lung problem that can lead to heart failure), 
necrotizing entercolitis (a severe intestinal problem), retinopathy, and several other serious medical 
conditions (Atlases.muni.cz).  
 
 Low birth weight infants often require intensive care that is significantly more costly than the care 
for a infant over 2500 g. It also puts stress on the parents and requires them to spend more time in the 
hospital with the baby. Starting out in life with medical problems is not ideal, and affects the rest of the 
infant's life. Health affects education both directly and indirectly, whether through lost schools days or 
developmental issues that affect cognition. Health also affects labor force participation, and if a person 
with a medical problem cannot perform certain jobs, or is always missing work for sick days or doctor 
appointments, this will lower their utility and their wages.  The connection between smoking and low 
birth weight has been long suspected and well established. This association is “independent of age, 
alcohol use, education, employment, parity, prenatal care, socioeconomic status, and maternal weight.” 
(Difranza & Lew, 1995). The consistent findings of this distressing relationship between maternal 
smoking during pregnancy and low birth weight infants prove that more needs to be done in encouraging 
women to quit smoking while pregnant; either through an awareness campaign or cigarette taxes.  
 
 There have been several studies looking at the effect of taxes on smoking during pregnancies. Ted 
Joyce, Greg Colman, and Michael Grossman sought to determine if pregnant women were more sensitive 
to price changes, and if an increase on the tax of cigarettes would prove enough of a financial motive for 
them to quit. Pregnant women may be more sensitive to a change in price than non-pregnant women, and 
in that case a tax increase could encourage pregnant women to quit (Joyce, et al., 2003).  A tax may be 
the financial motivation a woman needs, along with her motivation to care for the health of her unborn 
child, in order to quit. The price elasticity for women is approximately -0.30, but if the elasticity remains 
constant during the pregnancy then the taxes will have a minimal effect, if any effect on quit rates. Using 
a data set from PRAMS, Joyce, Colman, and Grossman utilize a model in which they seek to determine 
the probability of a pregnant woman quitting smoking. They use a probit model taking into account 
maternal characteristics and taxing rates, across states and time periods. They find that taxes are 
negatively related to smoking. The largest elasticity corresponded to taxes 3 months before pregnancy, 
suggesting that many women quit early on in the pregnancy. Another significant finding was that women 
who smoked in their last trimester had the strongest taste for cigarettes, and thus are the least sensitive to 
price changes, and the least likely to quit.  Taxes before pregnancy increase the probability that a woman 
will quit prior to delivery, with an implied elasticity of 1.04. Taxes also corresponded with a lower 
probability of smoking after delivery. They conclude that taxes are an effective way of discouraging 
pregnant women from smoking. They estimate that a 10% increase in cigarette taxes would increase the 
probability of a woman quitting by 10%, so direct financial incentives play a part getting pregnant women 
to quit.  
 
 Jeanne Ringel and William Evans also looked at taxes and their role in smoking during pregnancy 
(Ringle & Evans, 2001). Their study revealed that around 39% of women quit during pregnancy, with 
70% of those women quitting immediately, and so they conclude that the most important tax rate is the 
one at the beginning of the pregnancy. They assessed a sample of 20,025 pregnant women, sorted into 
groups based on ethnicity, age, marital status, education level, and parity. They found that for all of the 
subpopulations except one (women who did not report an education level), tax hikes were a significant 
deterrent of smoking. Pregnant women were found to be more responsive to the tax hikes than the rest of 
the population. They also used a probit model, and their results were quite interesting; the group with the 
highest smoking rate (white women), were also the group most sensitive to the changes. Based on their 
calculations, the groups of women who smoked the most were white women, women age 20-24, 
unmarried women, women with less than 12 years of education, and women who were having their 4th  or 
later child. The percentage of low birth weight births associated with these smoking rates did not match 
up in several categories, including ethnicity and age. This suggests that some racial groups are more 
subject to give birth to low birth weight infants, and that maternal age plays a factor in the weight of the 
child. For all other subgroups however, the group with the highest rate of smoking also had the highest 
incidence of low birth weight infants. The groups most responsive to the change in tax were white 
women, women aged 35-39, married women, women with a college-level education, and women who 
were having their 3rd or later child.  Ringel and Evans conclude that “increasing cigarette taxes would be 
a particularly effective method of improving outcomes if the groups that face the highest risk of adverse 
outcomes are also the groups most likely to quit smoking in response to tax change.” (Ringel &Evans, 
2001).  So an increase in tax on cigarettes does have an effect on smoking rates during pregnancy, but it 
could be more effective if it had a bigger effect on the groups of women that may already be facing infant 
health problems.  
 
 Looking specifically at four states and their tax hikes, Diana Lien and William Evans sought to 
find a direct link between taxes and quit rates (Lien & Evans, 2005). Arizona, Illinois, Massachusetts, 
and Michigan all increased their taxes on cigarettes, with an average increase of  $0.32. With estimates of 
an average price elasticity of -0.40, they determined that a 10% increase in the price of cigarettes would 
decrease the smoking rate by 4%.  Massachusetts experienced a statistically significant 7% drop in 
smoking among pregnant women, which was a larger decrease than expected. Arizona and Michigan 
experienced only a 1% decrease, and Illinois experience a statistically insignificant .1% decrease. 
However, in all states, there was a statistically significant increase in birth weight, ranging up to an 
increase of 11 grams in MI. Lien and Evans were not as optimistic about birth outcomes after a raise in 
taxes, because they felt that there were too many other factors affecting birth weight. They concluded that 
while smoking is detrimental to birth weight, that tax hikes can only have minimal effects on aggregate 
infant health, because so many other factors play roles in low birth weight.  
 
 While maternal smoking is an obvious detriment to infant health, the solution to this problem is 
not so obvious. The effects of maternal smoking are well-established and easily observed, whereas the 
effects of a tax hike are not so easily observed. While we assume that smoking is a rational addiction, and 
that price elasticities are negative, it is unclear just how much of a tax hike is necessary in order to 
achieve better birth outcomes, or even if a tax hike is enough of a motivation to quit. Some women who 
smoked before conceiving quit upon finding out they are pregnant, some quit later on in the pregnancy, 
and some continue to smoke throughout the entire pregnancy. Women have different preferences for 
cigarettes, and so the women who smoke throughout their entire pregnancy may be less responsive to tax 
hikes, because they have a strong taste for cigarettes. Some women need very little incentive to quit 
smoking, as they are looking out for the health of their child. So much depends on preferences and 
elasticities, that even while accounting for the average elasticity, we still cannot come to a solid 
conclusion about how effective tax hikes are in deterring pregnant women from smoking.  
 
 The goal of my research to see how disadvantaged women play into these statistics; whether 
disadvantaged women are more likely to smoke while pregnant, or if other circumstances surrounding 
them induce them to lead unhealthy lifestyles and thus have unhealthy infants. Socioeconomic status, 
which includes income, educational level, and the presence or absence of help from governmental 
programs, tells us a lot about how a woman lives, and what her chances and opportunities are. Women 
who live in urban areas, have not obtained a good education, and have a very low income often do not 
have the same opportunities that women in the middle and upper classes do. Women who were born into 
poverty may not have time to spend getting an education, they may have to start work immediately in 
order to help their family. These women whose circumstances did not allow for an education, may have 
never heard about the ill and dangerous effects of smoking cigarettes. They may not have anyone in their 
lives to tell them about the importance of quitting, and they may not have a support system to help them 
quit. These women may not fully understand the hazards of tobacco usage, or they may simply look to 
cigarettes as an escape from their everyday lives. Smoking may help them relieve some of their stresses, 
or may make them feel like they fit in with the rest of the population because they can afford cigarettes. 
Either way, it is imperative to understand why these women disproportionately have unhealthy infants, 
which is what I hope to find in my research.  
  
II. DATA 
 
 The data in my research was taken from the PRAMS dataset, which was a public health initiative 
on behalf of the CDC beginning in 1987. The Pregnancy Risk Assessment Monitoring System (PRAMS) 
collected state-specific data on maternal lifestyles before, during, and after pregnancy. The data consists 
of variables from birth certificates, and variables from the questionnaires. The women in the sample were 
first contacted through mail, and if they did not respond were then contacted by telephone in order to 
complete the survey. There are different phases of questionnaires, which have a range of questions 
including access to prenatal care, mother's type of insurance, mother's health, mother's socioeconomic 
status, and maternal attitudes towards smoking and drinking. My research will deal specifically with 
certain health measures of the infant, including birth weight, and the mother's experiences with cigarette 
smoking. The questionnaire asks mothers how often they smoked before, during, and shortly after 
pregnancy,  if anyone smokes inside their home, the mother's attitude towards quitting, and anything the 
mother considers barriers to quitting. More than half of the states participated, which gives us a full range 
of data to work with.  
 
 Most of the variables were dummy variables, but were coded as1/2 instead of 0/1, so with the 
help of the codebook, I was able to recode every variable into 0/1 dummy variables, including the 
grouped variables like age and education. I initially created over 50 new variables that reflected the race, 
socioeconomic status, age, smoking habits, education, and birth outcomes of the mother. I soon realized 
that 50 variables is a burden to work with and keep track of, and so I decided to narrow down my 
variables. I cut out the ones that I didn't think I would be using that much, and then I had to cut some that 
were missing too many answers. Because a lot of my data came from a survey, many of my variables 
were missing data points. In order to create my analytic sample, I had to count all the missing data points 
from each variable. Some variables were missing no data points, but others, such as the variable for 
urban/rural, were missing more than half of the data points. In order to remedy this, I set up a system to 
account for missing data. If more than 1900 points were missing, I dropped the variable. This led to the 
dropping of the urban/rural variable, the previous preterm birth variable, and several others. If fewer than 
400 were missing, I kept the variable and simply dropped the missing data points. Variables in this 
category included birthdefect, latino, marry, msmoke, female, and thirteen others. If between 400 and 
1900 points were missing, I imputed the missing points around the mean in order to make up for this lack 
of data. PRAMS originally had 39,465 observations, and after creating my analytic sample, I ended up 
with 38,456 observations.  
 
  The analytic sample after dropping the missings, consists of 28 variables that account for birth 
outcomes, lifestyle, socioeconomic status, insurance status, and race. Birth outcomes are measured by 
how well the baby does after birth, including if there is a birth defect (birthdefect), if the baby is female 
(female), if the baby is a multiple (mult), if the baby was born low birth weight (lowbwgt),and  if the 
baby spent time in the ICU (inficu). Being a multiple also leads to the babies being low birth weight, 
because more fetuses had to share the same space and had less room to grow. The other adverse 
outcomes, low birth weight, time in the ICU, and birth defect, are all outcomes affected by maternal 
cigarette smoking. The lifestyle variables include whether the mother admitted to smoking at all 
(msmoke), whether the mother admitted to smoking while pregnant (smokeduring), whether the mother 
admitted to smoking now (smokenow), the age of the mother (teenmom, mat25to29, mat30to34, 
mat35to39, over40), whether the mother had previously given birth (prevlb), whether the mother is 
married (marry), whether the mother's health care worker had spoken to them about the dangers of 
smoking while pregnant (hcwsmoke), and how many hours a day the mother was exposed to smoke 
(smokeexposure). The lifestyle of the mother can have severe affects on the health of her child, and so it 
is important to consider all aspects of the lifestyle. Insurance status is captured by three variables; 
delivery paid by Medicaid, delivery paid by insurance, and delivery paid by income. It is important to 
look at insurance status because it can indicate socioeconomic status as well as employment status.  
 
 The race variables are self-explanatory, white, black, mixedrace, and latino. The last group of 
variables are the socioeconomic status variables which include if the mother was on Medicaid (medicaid), 
if the mother received WIC during pregnancy (WIC), if the mother lived below the poverty line, 
according to self reported income, (poverty),as well as the educational level of the mother (somehs, 
hsgrad, somecoll, collgrad). The goal of my research is to see how much socioeconomic status plays into 
smoking status and infant health outcomes. Women who are disadvantaged are less likely to have regular 
access to medical care, less likely to learn about the dangers of risky behavior while pregnant, and are 
less likely to have attained a high level of education. Women who are disadvantaged may be more likely 
to smoke, because they may not have learned about the dangers of smoking, or may look to smoking as 
an escape from their impoverished life. If we truly are concerned with the state of infant health and 
mortality in this country, we must look at all aspects of infant health in order to determine how best to fix 
our situation. 
 
 
 Looking at the descriptive statistics in Table 1, we get an overview of the data. Looking at the  
data in terms of race, we see that about 15% of the sample identifies as Latino, 17% identifies as African 
American, 64% identifies as Caucasian, and 2% identify themselves as being of mixed races. This 
parallels very closely to the ethnic makeup of the US, which means it is a very representative sample, 
racially speaking. In terms of the ages of the women, 10% were teenagers, 3% were over the age of 40, 
and the bulk of the women were between the ages of 25 to 39. Women of all ages participated in this 
survey, so the data is not skewed towards one age range, again giving a good representative sample. 
Looking at the educational statistics, 96% of the women had completed some high school, 83% were high 
school grads, 54% had completed some college, and only 29% were college grads. There is assumed to 
be a strong association between being uneducated and being a smoker, so we would expect most of the 
women who do not have high school diplomas to be smokers.  
 
 In the analysis sample, 13% of the women admitted to smoking at some point, which is interesting 
considering 14% of the same women admitted to smoking during their pregnancy. 19% admit to smoking 
now, after the birth. In order to reconcile these discrepancies, it is important to take into consideration the 
fact that many women could have lied throughout the survey. Women may have been ashamed of their 
smoking status, or may have felt they would be judged if they told the truth, which may have led to these 
low numbers of women who admit they smoked during pregnancy. The percentage of women who admit 
to smoking while pregnant may have increased because women were concerned about the health of their 
child, and so more told the truth, but it is impossible to tell what really happened. Women who received 
governmental assistance made up a large number of the sample; 47% received WIC while pregnant, and 
16% were on Medicaid. One argument becomes obvious at this point, that the women who receive help 
from the government have extra disposable income to spend on cigarettes, which may also help to explain 
why impoverished women tend to smoke more than women belonging to the middle and upper classes.  
 
 
 According to the American Pregnancy Association, approximately 307, 030 babies out of 
4,000,000  live births each year are born low birth weight (not due to preterm birth), and 467,201 babies 
are born preterm (Americanpregnancy.org).  These infants born preterm are also low birth weight, 
because they did not have time grow in the womb and fully develop. Adding these babies up to account 
for all of the low birth weight infants in a year, we arrive at 19% of infants being born low birth weight. 
Nearly 28% of the infants born to surveyed mothers in my sample were born low birth weight. This 
sample may have been taken from states that already have unhealthy infants, and that may be the reason 
for the high percentage of low birth weight infants in my sample. 21% of the infants born to surveyed 
mothers spent time in the ICU. The ICU is very expensive, and complications due to maternal smoking 
only increase the number of infants who must go there. The ICU costs money for insurance companies, 
for government programs such as Medicaid, and for the individuals who pay for their own hospital use. 
Usage of the ICU could be drastically cut back if women knew of the dangers of smoking while pregnant, 
and used this information to make healthier life choices. If more women could quit smoking while 
pregnant, there would be healthier babies, and less use of the ICU. Smoking doesn't only take a toll on the 
mother and child, but also on everyone else who is involved in the health care of the two.  
 
 Tables 2 through 25 show the statistically significant attributes of women according to age, race, 
and educational level. Tables 2 through 10 show the variables stratified by maternal age. Looking at the 
first tables, it is easy to compare teenage mothers to mothers older than age 19. We see that all races, 
except for mixed races, are statistically significant in being likely to become a teen mother. Low birth 
weight children are more likely to be born to teenage mothers, and children born with birth defects are 
more likely to be born to teenage mothers. Women living in poverty are more likely to become teen 
mothers, as well as women who admit to smoking during pregnancy. Teenage mothers present a problem, 
because not only are they not fully educated and may not make rational choices about their behavior, their 
bodies are also not developed enough to be able to carry a baby to term. Many teenage mothers go into 
preterm labor, simply because their bodies cannot handle carrying a child to 40 weeks.  This preterm birth 
leads to underdeveloped children, who are low birth weight, and may need to spend time in the ICU. 
Another problem with teenage mothers is the fact that many teens smoke, and the odds are greater that 
you smoked during pregnancy if you were a teen mom. In table 2 we see that the mean for smokeduring 
is .2137529, and it is significant at the 1% level. Compare this to the mean for women who were not teen 
mothers, .1356784, also significant at the 1% level. Smoking is an issue in the teenage community, and 
with teenage pregnancy on the rise, it is even more important to emphasize the issues of smoking while 
pregnant.  
 
 On the other side of the spectrum are the women who are over 40 years old and are giving birth. 
Again, low birth weight babies are more likely to be born to these women, although this number is less 
significant than it was for teen mothers. However, looking at the variable, smokeduring, we see that 
women who smoke during pregnancy are less likely to be women over 40. This tells us that something 
else is affecting the incidence of low birth weight among women over 40. Women on WIC and women 
receiving Medicaid were less likely to be over 40, perhaps because these older women had more time to 
educate themselves, and get better paying jobs than their younger counterparts. In fact, the women who 
were the most educated were likely to be over 40.These women have the highest rates of educational 
achievement, and also some of the lowest rates of smoking both now and during pregnancy. It may be 
that education leads to lower smoking rates, or that women who have had time to establish their careers 
are generally healthier, and make better choices, than their younger counterparts who may still be 
struggling to find a career.  
 
 Looking at the race stratifications, we see that there are large differences in smoking habits and 
birth outcomes across the races. Women who smoked during pregnancy are less likely to identify as 
Latina, and babies born low birth weight are less likely to be born to Latina women. These findings are 
statistically significant. Women on WIC and teen moms are more likely to identify as African American, 
another significant finding. Women living in poverty and women receiving Medicaid were also more 
likely to identify as African American. Women exposed to the most smoke while pregnant, were more 
likely to be African American, and so we can see that African American women are very disadvantaged, 
and so this may have an effect on their smoking status and their infant's health. Women with college 
degrees were more likely to be white, and women who smoked during pregnancy were more likely to be 
white. This is interesting because it is often thought people who are educated know the dangers of 
smoking and would be less likely to engage in dangerous behavior. Infants born with birth defects were 
just as likely to be born to white women as to African American women, and the findings were not 
significant for Latina women. Overall, the trends show that healthier infants are born to Latina women; 
that women who smoked before, during, and after pregnancy were most likely white women; and that the 
most disadvantaged women were African American women.  
 
 Tables 20 and 21 show the variables stratified by high school completion and graduation. 
Compared to women who did not finish high school, we see that infants who were born low birth weight, 
and infants who spent time in the ICU were less likely to be born to high school graduates. Women on 
WIC, women receiving Medicaid, and women living in poverty were more likely to not have graduated 
high school, and thus educational attainment plays a role in socioeconomic status as well as in 
determining recipients of government assistance. Latina women and African American women were less 
likely to be high school graduates, and so again we see African American women at a disadvantage. 
Women who smoked during pregnancy, and women exposed to more smoke during their pregnancy were 
more likely not to have graduated high school, and so education may play a role in smoking status, at 
least at the baseline of educational attainment.  Looking at the women who completed college and earned 
at least a Bachelor's degree, we see again that less educated women were more likely to smoke during 
pregnancy, and to be exposed to more smoke during their pregnancies. Once again white women were 
more likely to have graduated college, and African American and Latina women were less likely to have 
graduated college. Recipients of WIC and Medicaid were less likely to have graduated college, and low 
birth weight babies were less likely to be born to college graduates. The data shows that education plays 
an obvious role in socioeconomic status, infant health outcomes, and possibly even smoking status.  
 
III. RESULTS  
 
 After running the first regression, using the dummy variable for smoke exposure, there were some 
surprising results. As expected, smoking during pregnancy had negative effects on both low birth weight 
and time in the ICU. This is to be expected, because of the harmful effects of tobacco on a fetus. Women 
who smoked during pregnancy were 10 percentage points more likely to give birth to a low birth weight 
baby, which is a large percentage considering the prevalence of low birth weight infants in my sample 
was  28%.  This is a very high incidence of low birth weight infants, and it only increases when women 
smoke during pregnancy. This is solid evidence that smoking during pregnancy has ill effects on the fetus, 
especially in terms of birth weight. This supports a causal relationship between smoking and low birth 
weight, and is a profound finding of my research. Smoking while pregnant also increased the chances of 
the infant spending time in the ICU by 2 percentage points, but had no effect on birth defects. These 
results make it obvious that smoking during pregnancy is detrimental to the baby in more ways than one, 
and has lasting effects on the infant’s health overall. Considering the high costs of low birth weight, both 
fiscally and physically, it is crucial for the health of the next generations that women do not smoke while 
pregnant. 
 Women who were exposed to smoke during pregnancy actually had healthier infants in terms of 
birth weight and time in the ICU, which is very surprising. One would expect secondhand smoke to take 
a toll on the mother and fetus, and for the infant to be less healthy. These results may reflect some other 
variable that is being captured in smoke exposure, for example living with a partner or family. Not being 
exposed to smoke may signify a woman who lives alone, and thus has a smaller immediate support 
system through her pregnancy. Being exposed to smoke through a pregnancy may signify an unmarried 
couple where one partner smokes, or a family where someone smokes. Living with other people can 
mean a larger support system for the mother and infant, and that may be the reason for these surprising 
findings. Smoke exposure may also indicate employment, because you are more likely to be exposed to 
smoke on a regular basis if you have a job where you are around other people who smoke. For example, 
women working in restaurants where smoking is allowed, will have a higher number of hours of smoke 
exposure, but will also have a higher income than women who did not work while pregnant. Employment 
can indicate socioeconomic status, and even insurance status. Some women may get insurance through 
their employer, and so while they are exposed to smoke, they may have better access to health care than 
others. Smoke exposure also lowered the probability that a child will have to spend time in the ICU, 
probably for the same reasons that it lowered the risk of low birth weight.  
 
Compared to teen mothers, women over 40 were 7% more likely to have a low birth weight 
infant, and 8% more likely to have an infant that requires intensive care. Women over 40 often have 
preterm labor, which contributes to the low birth weight. Mothers aged 25 to 29, aged 30 to 34, and 35 to 
39 were just as likely as teen mothers to deliver a low birth weight infant, and so we see that age plays a 
larger role after a certain point. After the age of 40, the uterus does not appear to maintain a pregnancy as 
well as it does during the prime childbearing years. Older women may start going through menopause, 
and thus the hormone levels required for a pregnancy may be altered. It is clear that certain ages can be a 
risk factor for low birth weight, especially when the mother is too young and her body is not physically 
able to carry a child to term, or when the mother is older and the body is not in its prime to carry a child. 
Age, like most other variables had no effect on birth defects.  
 
 Latina women were more likely to have healthier infants in terms of weight and care needed, 
possibly because of cultural differences in prenatal care. Compared to white women, African American 
women are more likely to deliver a child under 2500 grams, and for that child to require intensive care. 
This may be because the African American women were disadvantaged; as they were more likely to be 
living in poverty, to be on Medicaid, and to receive WIC checks. These women may have had high 
barriers to health care, and thus may not have received adequate prenatal care resulting in unhealthy 
infants. African American women were also more likely to be teen mothers, and so this also may have a 
played a role. Socioeconomic factors that are captured in race play out their effects on low birth weight, 
and time in the ICU, but not on birth defects.  
 
Women who had at least attempted college, had healthier infants than women who had only 
earned a high school diploma or less. Women with some college were 1% less likely to deliver a low birth 
weight baby, and women with college degrees were 2.6% less likely to deliver a low birth weight baby. 
While this effect of education may be low, it is still significant. Women who have even the slightest bit of 
a college education may value education more than women who stopped at high school. It may also be 
that women who stopped at high school simply did not have the resources available to them to continue in 
school, and were disadvantaged. The fact that someone got an education implies that they had both time 
and money to dedicate to going to school, and these people probably are not the people who are living in 
poverty, nor are these the people who were pregnant as teens. An education in itself does not mean as 
much as the socioeconomic factors that are associated with getting an education.  
 
Women receiving aid from the government in the form of WIC are just as likely to have a low 
birth weight infant as women not receiving WIC. This suggests that the government program is working, 
that it is providing sufficient healthcare and nutrition to expectant mothers and their children.  Women 
who receive WIC earn an income 185% below the poverty guidelines for the US, and so women on WIC 
are living in poverty and do not have the same opportunities for healthcare that other women do. WIC 
attempts to solve this problem by providing vouchers, and also mandating nutrition education. Women on 
WIC are learning about proper nutrition, and have access to healthier food; the results suggest that this in 
turn leads to healthier infants.  
 
 Medicaid provides healthcare for low income adults and their children, and so it is an indicator of 
poverty. Medicaid is an attempt to remedy the effects of poverty on health, as well as an indicator of 
poverty, and so the effects may be mixed. While women living in poverty may have unhealthy children 
because they have less resources and opportunities, women on Medicaid may also be healthier because 
the government is subsidizing their healthcare. With fewer barriers to healthcare, one would expect 
healthier children. This is not true for this sample of women, as we see that women on Medicaid were 
1.4% more likely to have a low birth weight infant and 1.8% more likely to have an infant that requires 
intensive care. Perhaps Medicaid is not as efficient at reducing the effects of poverty as once previously 
thought. Women whose delivery was paid for by their income were 2% less likely to have a low birth 
weight infant than women whose delivery was paid for by their insurance. A reason for this could be the 
absence of moral hazard. When a couple has insurance, they may be less inclined to participate in healthy 
behaviors because they know they do not have to pay for the consequences. If a woman does not have 
insurance, she may be more likely to participate in healthy behaviors that would have positive effects on 
her child because she knows she is paying out of pocket for the care of the child.  
 
 The second regression differs from the first in that the variable for smoke exposure being 
used is the graded variable from 0 to 24 hours. This difference in variables did not change the effect of 
smoking during pregnancy on low birth weight, or intensive care required. It did however change the 
effect of smoke exposure, to having absolutely no effect on low birth weight. The effect on intensive care 
remained roughly the same, which is interesting. Graph 1 shows how many women reported different 
levels of smoke exposure during their pregnancy, ranging from 0 to 24 hours. Most women reported very 
few hours, but there was an upsurge around 22 hours, which is concerning. While it is clear that maternal 
smoking has a direct effect on infant health, the role of secondhand smoke is not as clear. Looking at 
smoke exposure and low birth weight in graph 2, we see there is almost no effect of smoke exposure on 
low birth weight. One might expect infants who were indirectly exposed to secondhand smoke to be less 
healthy, because of the damaging effects of tobacco. This is not necessarily true, and so there may be 
some other factors that are being enveloped in the smoke exposure variable.  
 
 It is important to consider other variables not included in my research, such as the role of 
genetics. Overall it appeared the African American infants were the unhealthiest and needed the most care 
compared to infants of other races. While socioeconomic status and lifestyle factors obviously play their 
parts, there must be something else that is contributing to the incidence of low birth weight among 
African American infants. This may be genetics, or it may be cultural factors. Perhaps African American 
women have low birth weight infants because they don’t carry to term because of biological reasons, or 
perhaps they have low birth weight infants because of cultural factors affecting their prenatal care and 
nutrition. Either way it is necessary to think about other factors not captured by the variables, in order to 
get the big picture.  
 
 
IIII. CONCLUSIONS 
 
 My research suggests that the link between unhealthy infants born to disadvantaged mothers may 
lie in smoking status. This is important because smoking is a lifestyle factor that can be changed, and 
since my research suggests that smoking negatively impacts infant health, the key to improving infant 
health may be the cessation of smoking. Smoking status is not independent of other factors, however, and 
so in order to quit smoking, other lifestyle variants may need to be changed first. Women who smoked 
during pregnancy were more likely to not have a high school diploma, and were more likely to be teen 
mothers. The women in my sample that fit these criteria were the Latina women, and African American 
women.  This suggests that minorities have lower educational attainments, and that education positively 
effects smoking status. The women getting a higher education are least likely to be disadvantaged in some 
form; whether living in poverty, receiving Medicaid or WIC, or being uneducated. Again, the women 
most likely to be disadvantaged were Latina women and African American women, which shows that 
socioeconomic status not only plays a role in education, but also directly and indirectly on smoking status. 
SES effects smoking status indirectly through a lack of education, and directly through other social 
factors, such as societal pressure, and the cool appearance associated with smoking. Further research 
may include how best to encourage women to quit smoking, possibly through the use of state taxes on 
cigarettes.   
 
 
 
 
 
 
 
 
 
 
 
 
V. TABLES AND GRAPHS 
 
Table 1 – Descriptive Statistics 
 
 
Variable 
                    
Obs 
                   
Mean 
              
Std.Dev 
Birthdefect 38456 0.041866 0.2002856 
Latino 38456 0.1598026 0.3636193 
Marry 38456 0.6046131 0.48894 
Msmoke 38456 0.1645434 0.3412396 
Mult 38456 0.0464947 0.2105566 
Female 38456 0.4965675 0.4999947 
Smokenow 38456 0.1995007 0.3996303 
Lowbwgt 38456 0.27798 0.4480093 
Teenmom 38456 0.1004785 0.3006408 
Over40 38456 0.0300083 0.1706124 
Medicaid 38456 0.1628094 0.3691965 
Prevlb 38456 0.5642032 0.4958673 
Hcwsmoke 38456 0.7480374 0.4277023 
Deliverymedicaid 38456 0.4617225 0.4985392 
Deliveryinsurance 38456 0.4994539 0.5000062 
Deliveryincome 38456 0.1815061 0.385442 
Inficu 38456 0.2095381 0.4044257 
Poverty 35901 0.2045904 0.4034076 
Somehs 38456 0.9617004 0.1907546 
Hsgrad 38456 0.8268755 0.3760604 
Somecoll 38456 0.535641 0.4957036 
Collgrad 38456 0.2888392 0.4504745 
White 38456 0.6407001 0.4772557 
Black 38456 0.1709112 0.3744389 
Mixedrace 38456 0.021814 0.1453026 
WIC 38456 0.4726958 0.4971137 
Smokeduring 38456 0.1436771 0.3485936 
Smokeexposure 36581 0.0413603 0.1991248 
Mat25to29 38456 0.2800603 0.4490343 
Mat30t034 38456 0.2216559 0.4153662 
Mat35to39 38456 0.1266122 0.3325424 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2 – Maternal Age: Teenmom=1                                    Table 3 – Maternal Age: Teenmom=0 
         
Variable 
          
Mean 
     Std. 
Dev. 
 
Variable         Mean 
     Std. 
Dev. 
Latino *** 0.1877268 0.0243826 
 
Latino *** 0.1407481 0.0170084 
Marry *** 0.1514352 0.0135863 
 
Marry *** 0.6708192 0.0218279 
Msmoke *** 0.1910261 0.0151033 
 
Msmoke *** 0.1270095 0.009662 
Mult *** 0.0181458 0.0031495 
 
Mult *** 0.0485813 0.0044278 
Smokenow *** 0.2969317 0.0166569 
 
Smokenow *** 0.1873439 0.0109244 
Lowbwgt ** 0.3144177 0.0446813 
 
Lowbwgt ** 0.2544354 0.0309448 
Medicaid *** 0.378423 0.0149421 
 
Medicaid *** 0.1312368 0.0095689 
Prevlb *** 0.1537446 0.0082139 
 
Prevlb *** 0.61002287 0.009542 
Hcwsmoke *** 0.8736574 0.0065633 
 
Hcwsmoke *** 0.7272701 0.008328 
Poverty  *** 0.5117123 0.0152355 
 
Poverty *** 0.2028475 0.0126896 
Somehs *** 0.9537362 0.0049228 
 
Somehs *** 0.9696604 0.0035941 
Hsgrad *** 0.4933883 0.020509 
 
Hsgrad *** 0.8455837 0.0132492 
Somecoll *** 0.0894558 0.0086721 
 
Somecoll *** 0.5552939 0.0265677 
Collgrad *** 0.0030494 0.0007868 
 
Collgrad *** 0.3005279 0.0194657 
White *** 0.5678881 0.0354095 
 
White *** 0.6536019 0.0274278 
Black *** 0.254044 0.0331521 
 
Black *** 0.1613833 0.0189702 
WIC *** 0.829789 0.0108021 
 
WIC *** 0.4626855 0.0198604 
Smokeduring *** 0.2137529 0.0147383 
 
Smokeduring *** 0.0091953 0.0091953 
Smokeexposure 
*** 0.0801716 0.0061413 
 
Smokeexposure *** 0.0420504 0.0024837 
Deliverymedic*** 0.78623 0.019396 
 
Deliverymedic*** 0.4254741 0.0196396 
Deliveryinsur*** 0.1493271 0.0094538 
 
Deliveryinsur*** 0.5385638 0.0194422 
Deliveryincome*** 0.0447723 0.004405 
 
Deliveryincome*** 0.1967796 0.0112124 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4- Maternal Age: Over40=1    Table 5 – Maternal Age: Over40=0 
 
Variable         Mean      Std.Dev 
 
Variable        Mean       Std.Dev 
Latino ** 0.1275362 0.0161447 
 
Latino** 0.1454458 0.0170084 
Marry *** 0.7951691 0.020615 
 
Marry *** 0.6195593 0.0218279 
Msmoke *** 0.0743961 0.0011007 
 
Msmoke*** 0.1344892 0.009662 
Mult *** 0.0859903 0.0130841 
 
Mult *** 0.0446391 0.0044278 
Smokenow*** 0.1178744 0.0120641 
 
Smokenow *** 0.1995064 0.0109244 
Lowbwgt * 0.3149758 0.0453419 
 
Lowbwgt * 0.2580218 0.0309448 
Medicaid *** 0.084058 0.0116568 
 
Medicaid *** 0.1552586 0.0095689 
Prevlb *** 0.7371981 0.016277 
 
Prevlb *** 0.5646259 0.009542 
Hcwsmoke *** 0.673841 0.0138055 
 
Hcwsmoke *** 0.7422903 0.008328 
Poverty *** 0.0859903 0.0112953 
 
Poverty *** 0.2028475 0.0126896 
Hsgrad *** 0.921497 0.0105076 
 
Hsgrad ***  0.8455837 0.0132492 
Somecoll *** 0.7313655 0.0234999 
 
Somecoll *** 0.5552939 0.0265677 
Collgrad *** 0.5040096 0.0242248 
 
Collgrad *** 0.3005279 0.0194657 
Smokeduring*** 0.0873841 0.0112803 
 
Smokeduring *** 0.1443061 0.0091953 
Deliverymedic*** 0.2504333 0.019244 
 
Deliverymedic*** 0.4682591 0.0202263 
Deliveryinsur*** 0.7088388 0.0200117 
 
Deliveryinsur*** 0.4929762 0.0199372 
Deliveryincome*** 0.2383016 0.0152377 
 
Deliveryincome*** 0.1797491 0.0108429 
 
 
Table 6 – Maternal Age: mat25to29=1            Table 7- Maternal Age: mat25to29=0 
 
 
Variable         Mean 
      Std. 
Dev 
 
Variable        Mean      Std.Dev 
Birthdefect *** 0.0319247 0.0037741 
 
Birthdefect *** 0.0398219 0.0042102 
Marry *** 0.6792459 0.0213471 
 
Marry *** 0.5991668 0.0223289 
Lowbwgt *** 0.2417886 0.0313188 
 
Lowbwgt *** 0.266909 0.0312389 
Medicaid *** 0.1343497 0.0095308 
 
Medicaid *** 0.1605947 0.0099266 
Prevlb *** 0.6039087 0.0141756 
 
Prevlb *** 0.5562408 0.0102961 
Hcwsmoke * 0.7357883 0.0090215 
 
Hcwsmoke * 0.741992 0.008762 
Inficu *** 0.1826267 0.0149302 
 
Inficu ***  0.2023823 0.0153099 
Poverty *** 0.1493912 0.0107592 
 
Poverty *** 0.2192452 0.0136558 
Hsgrad *** 0.8831057 0.0122017 
 
Hsgrad *** 0.8338156 0.0137145 
Somecoll *** 0.6095029 0.028501 
 
Somecoll *** 0.5410989 0.0261285 
Collgrad ** 0.3208541 0.0199936 
 
Collgrad ** 0.301143 0.0204207 
White *** 0.6706659 0.0279137 
 
White *** 0.6421344 0.0277774 
Black *** 0.1418785 0.0181094 
 
Black *** 0.1692433 0.0197912 
Mixedrace * 0.0205787 0.0042869 
 
Mixedrace * 0.0231002 0.0045711 
WIC *** 0.4207062 0.0201072 
 
WIC *** 0.4705104 0.020495 
Smokeexposure ** 0.0379617 0.0028589 
 
Smokeexposure ** 0.0436612 0.0025922 
Deliverymedic*** 0.4291551 0.020782 
 
Deliverymedic*** 0.4743914 0.0207629 
Deliveryinsur*** 0.5418756 0.020519 
 
Deliveryinsur*** 0.4829517 0.0206031 
Deliveryincome*** 0.2097493 0.0136054 
 
Deliveryincome*** 0.1705194 0.0098881 
 
 
 
 
Table 8- Maternal Age: mat30to34=1  Table 9- Maternal Age: mat30to34=0 
 
Variable        Mean 
      
Std.Dev. 
 
Variable        Mean 
      
Std.Dev. 
Latino * 0.0359289 0.0172109 
 
Latino * 0.149304 0.0174348 
Marry *** 0.8078251 0.0162449 
 
Marry *** 0.5707369 0.0218792 
Msmoke *** 0.081831 0.0077029 
 
Msmoke *** 0.1477152 0.0100378 
Mult *** 0.053318 0.0062607 
 
Mult *** 0.0436904 0.0043074 
Smokenow *** 0.1224907 0.0085954 
 
Smokenow *** 0.2190952 0.01116662 
Medicaid *** 0.0896305 0.0075742 
 
Medicaid *** 0.1718868 0.0100383 
Prevlb *** 0.6852065 0.0128155 
 
Prevlb *** 0.5357089 0.0099718 
Hcwsmoke *** 0.6676706 0.0097395 
 
Hcwsmoke *** 0.7616864 0.0081382 
Inficu * 0.187113 0.017359 
 
Inficu * 0.1995963 0.0148278 
Poverty *** 0.0880962 0.0080775 
 
Poverty *** 0.2322212 0.0131786 
Hsgrad *** 0.9205855 0.0100152 
 
Hsgrad *** 0.8263668 0.0138899 
Somecoll *** 0.7342814 0.0224776 
 
Somecoll *** 0.5092345 0.0262739 
Collgrad *** 0.4926304 0.0215198 
 
Collgrad *** 0.251779 0.0176422 
White * 0.6753281 0.0329499 
 
White * 0.6465587 0.0270451 
Black *** 0.1229855 0.0172627 
 
Black *** 0.1728122 0.0201478 
Mixedrace ** 0.0180153 0.0042723 
 
Mixedrace ** 0.0236724 0.0046093 
WIC *** 0.2770394 0.016892 
 
WIC *** 0.5093362 0.0193897 
Smokeduring *** 0.0885047 0.0072109 
 
Smokeduring *** 0.1585862 0.0095194 
Smokeexposure 
*** 0.0255722 0.0022887 
 
Smokeexposure *** 0.0469057 0.0027724 
Deliverymedic*** 0.2766307 0.0173152 
 
Deliverymedic*** 0.5144327 0.0198663 
Deliveryinsur*** 0.6904036 0.0173036 
 
Deliveryinsur*** 0.4450755 0.0193926 
Deliveryincome*** 0.2428437 0.013346 
 
Deliveryincome*** 0.1640385 0.0101026 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 10 – Maternal Age: mat35to39=1   Table 11- Maternal Age: mat35to39=0 
 
Variable        Mean 
      
Std.Dev 
 
Variable        Mean       Std.Dev 
Latino *** 0.1129215 0.0151767 
 
Latino *** 0.1496414 0.0174904 
Marry *** 0.8280154 0.0152948 
 
Marry *** 0.5947785 0.0223056 
Msmoke *** 0.0726409 0.0073972 
 
Msmoke *** 0.1415644 0.009924 
Mult ** 0.0624576 0.0090854 
 
Mult ** 0.0434346 0.0043487 
Smokenow *** 0.1011541 0.0076233 
 
Smokenow *** 0.2112407 0.0111633 
Medicaid *** 0.0717357 0.007368 
 
Medicaid *** 0.1651585 0.0100137 
Prevlb *** 0.7196198 0.014994 
 
Prevlb *** 0.5476573 0.0095457 
Hcwsmoke *** 0.6580658 0.0123714 
 
Hcwsmoke *** 0.7523896 0.0081921 
Poverty *** 0.0730935 0.0070321 
 
Poverty *** 0.2180106 0.0130827 
Hsgrad *** 0.9353573 0.0089604 
 
Hsgrad *** 0.8349215 0.0137077 
Somecoll *** 0.7603037 0.0205047 
 
Somecoll *** 0.5310394 0.0268719 
Collgrad *** 0.5348364 0.0219317 
 
Collgrad *** 0.2729892 0.0186852 
Mixedrace ** 0.0158069 0.0039153 
 
Mixedrace ** 0.0233544 0.0045909 
WIC *** 0.2393176 0.0175285 
 
WIC *** 0.4884373 0.0197323 
Smokeduring *** 0.0791137 0.0068892 
 
Smokeduring *** 0.15159866 0.0093778 
Smokeexposure 
*** 0.0257977 0.0028904 
 
Smokeexposure *** 0.04444 0.0025574 
Deliverymedic*** 0.226946 0.0164907 
 
Deliverymedic*** 0.4957573 0.020124 
Deliveryinsur*** 0.7364962 0.0181056 
 
Deliveryinsur*** 0.4650907 0.0196821 
Deliveryincome*** 0.2435818 0.0119238 
 
Deliveryincome*** 0.1725072 0.0110561 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 12- Maternal Race: Latino=1    Table 13- Maternal Race: Latino=0 
 
Variable          Mean 
      
Std.Dev 
 
Variable        Mean       Std. Dev 
Marry *** 0.5237712 0.0314324 
 
Marry *** 0.6419964 0.0227093 
Msmoke *** 0.0674859 0.0099818 
 
Msmoke *** 0.1437203 0.0106691 
Mult *** 0.0275987 0.0042159 
 
Mult *** 0.0489878 0.0049278 
Smokenow*** 0.1065673 0.0086314 
 
Smokenow *** 0.2123716 0.0121711 
 Lowbwgt * 0.1980258 0.0307505 
 
Lowbwgt * 0.2702011 0.0336337 
Teenmom *** 0.1146253 0.0091956 
 
Teenmom *** 0.0840474 0.0069181 
Over40 ** 0.0265915 0.0030486 
 
Over40 ** 0.0308265 0.0023393 
Prevlb *** 0.6307413 0.0134934 
 
Prevlb *** 0.5595193 0.0102893 
Hcwsmoke *** 0.7723819 0.0079268 
 
Hcwsmoke *** 0.7347724 0.0092102 
Inficu * 0.1688559 0.0154753 
 
Inficu * 0.2014726 0.0161786 
Poverty *** 0.3025786 0.0173994 
 
Poverty *** 0.1818182 0.0131026 
Somehs *** 0.8581994 0.0138554 
 
Somehs *** 0.988204 0.0011778 
Hsgrad *** 0.6165066 0.0350159 
 
Hsgrad *** 0.8870854 0.0103016 
Somecoll*** 0.3123466 0.0245815 
 
Somecoll *** 0.6026849 0.0274545 
Collgrad *** 0.1366803 0.0157566 
 
Collgrad ***  0.3355891 0.0209186 
Black *** 0.0329142 0.0052247 
 
Black *** 0.183216 0.0219167 
WIC *** 0.658098 0.0179859 
 
WIC *** 0.4221056 0.0210845 
Smokeduring *** 0.0649631 0.0061473 
 
Smokeduring *** 0.1557404 0.0102618 
Smokeexposure 
*** 0.0193392 0.0022272 
 
Smokeexposure *** 0.0458813 0.0027915 
Mat30to34 * 0.2048751 0.0146686 
 
Mat30to34 * 0.2322739 0.0100669 
Mat35to39 *** 0.1005238 0.0090908 
 
Mat35to39 *** 0.1338204 0.0100659 
Deliverymedic*** 0.6510779 0.0221037 
 
Deliverymedic*** 0.4265096 0.0214343 
Deliveryinsur*** 0.2840796 0.0167792 
 
Deliveryinsur*** 0.5395053 0.0212024 
Deliveryincome*** 0.1011609 0.0072334 
 
Deliveryincome*** 0.1964473 0.0119585 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 14- Maternal Race: white=1    Table 15- Maternal Race: white=0 
 
Variable        Mean 
      
Std.Dev. 
 
Variable        Mean       Std.Dev 
Birthdefect** 0.0295286 0.0033191 
 
Birthdefect** 0.0516332 0.0067322 
Marry*** 0.7065649 0.02235 
 
Marry*** 0.4719292 0.0293941 
Msmoke*** 0.1463338 0.0130329 
 
Msmoke*** 0.1059884 0.0095483 
Mult* 0.0507495 0.0059937 
 
Mult* 0.03877679 0.0041074 
Smokenow*** 0.2152339 0.014733 
 
Smokenow*** 0.1654474 0.0117892 
Teenmom*** 0.0765306 0.0072643 
 
Teenmom*** 0.1101565 0.0091333 
Medicaid*** 0.110484 0.0087475 
 
Medicaid*** 0.2326472 0.0155198 
Hcwsmoke*** 0.7211082 0.0105338 
 
Hcwsmoke*** 0.7756008 0.0091704 
Poverty*** 0.1489074 0.013215 
 
Poverty*** 0.2931269 0.0170965 
Somehs* 0.9702435 0.0039563 
 
Somehs** 0.9690943 0.0050143 
Hsgrad** 0.8615742 0.0156978 
 
Hsgrad** 0.8256581 0.01543 
Somecoll** 0.5896495 0.0332192 
 
Somecoll** 0.5103375 0.0312415 
Collgrad** 0.3394504 0.0233226 
 
Collgrad** 0.248268 0.0261819 
WIC*** 0.3856361 0.0225265 
 
WIC*** 0.5861283 0.0244824 
Mat30to34* 0.2359581 0.0118522 
 
Mat30to34* 0.2133379 0.0121027 
Deliverymedic*** 0.378851 0.0309865 
 
Deliverymedic*** 0.5929605 0.0355738 
Deliveryinsur*** 0.5661948 0.0321615 
 
Deliveryinsur*** 0.3686029 0.0359217 
Deliveryincome*** 0.2461044 0.0219502 
 
Deliveryincome*** 0.1094796 0.0116203 
 
Table 16- Maternal Race: black=1   Table 17- Maternal Race: black=0 
 
Variable         Mean 
      
Std.Dev 
 
Variable       Mean       Std.Dev 
Birthdefect** 0.0493601 0.0083345 
 
Birthdefect** 0.0348526 0.0037374 
Latino*** 0.0221207 0.0046182 
 
Latino*** 0.1616023 0.0196764 
Marry*** 0.3023766 0.0265912 
 
Marry*** 0.687311 0.0205285 
Lowbwgt* 0.3605119 0.0548666 
 
Lowbwgt* 0.2412956 0.0323244 
Teenmom*** 0.1394881 0.0132683 
 
Teenmom*** 0.0783217 0.0064512 
Medicaid*** 0.3151737 0.0188962 
 
Medicaid*** 0.121615 0.0085263 
Hcwsmoke*** 0.8207764 0.0083106 
 
Hcwsmoke*** 0.7244644 0.0089895 
Inficu** 0.2547664 0.027118 
 
Inficu** 0.1863522 0.0153904 
Poverty*** 0.3829982 0.0205188 
 
Poverty*** 0.1635014 0.0119601 
Somehs*** 0.9830697 0.0027456 
 
Somehs*** 0.9673009 0.0042897 
Somecoll** 0.4644419 0.0285284 
 
Somecoll** 0.8545352 0.0297615 
Collgrad*** 0.1618156 0.0160736 
 
Collgrad*** 0.3359237 0.0216358 
WIC*** 0.7004352 0.0166281 
 
WIC*** 0.4079697 0.020642 
Mat30to34*** 0.1731261 0.0127355 
 
Mat30to34*** 0.2386931 0.0106322 
Mat35to39** 0.1122486 0.018074 
 
Mat35to39** 0.1324471 0.0103994 
Deliverymedic*** 0.6413994 0.0267447 
 
Deliverymedic*** 0.4128044 0.0326214 
Deliveryinsur*** 0.3102874 0.0227446 
 
Deliveryinsur*** 0.5379336 0.0329838 
Deliveryincome*** 0.0774677 0.0095818 
 
Deliveryincome*** 0.2246874 0.0192519 
 
Table 18- Maternal Education: Somehs=1   Table19- Maternal Education: Somehs=0 
 
Variable        Mean 
      
Std.Dev 
 
Variable        Mean       Std.Dev 
Latino*** 0.1251941 0.0148534 
 
Latino*** 0.6743961 0.0433119 
Marry*** 0.6303547 0.0219748 
 
Marry*** 0.4628019 0.0316213 
Msmoke*** 0.1320445 0.0095846 
 
Msmoke*** 0.1236715 0.0191116 
Smokenow*** 0.1984777 0.0108829 
 
Smokenow*** 0.1584541 0.021582 
Lowbwgt*** 0.2607398 0.0312693 
 
Lowbwgt*** 0.226087 0.0384562 
Teenmom*** 0.0870757 0.0064893 
 
Teenmom*** 0.1342995 0.0170082 
Over40*** 0.0298676 0.0022205 
 
Over40*** 0.0396135 0.0073215 
Medicaid*** 0.1511341 0.0096295 
 
Medicaid*** 0.2057971 0.0209282 
Prevlb*** 0.5642868 0.0096553 
 
Prevlb*** 0.7371981 0.017356 
Inficu** 0.1970121 0.0151151 
 
Inficu** 0.17434459 0.0205783 
White* 0.6537231 0.0280042 
 
White* 0.6448085 0.038162 
Black*** 0.1637862 0.0193345 
 
Black*** 0.0918859 0.0192595 
Mixedrace* 0.0227563 0.0045306 
 
Mixedrace* 0.0140324 0.0036935 
WIC** 0.4458222 0.0199843 
 
WIC** 0.7653575 0.0165442 
Smokeduring*** 0.1434223 0.0090932 
 
Smokeduring*** 0.1258926 0.0193686 
Smokeexposure*** 0.0423809 0.0024894 
 
Smokeexposure*** 0.0405797 0.0067122 
Mat25to29*** 0.285736 0.007067 
 
Mat25to29*** 0.2888889 0.019161 
Mat30to34*** 0.2286193 0.0097233 
 
Mat30to34*** 0.2115942 0.0192292 
Mat35to39*** 0.1296392 0.0095583 
 
Mat35to39*** 0.1072464 0.0127908 
Deliveryincome*** 0.0499805 0.0065844 
 
Deliveryincome*** 0.0783505 0.0097894 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 20- Maternal Education: Hsgrad=1   Table 21- Maternal Education: Hsgrad=0 
 
Variable         Mean 
      
Std.Dev 
 
Variable        Mean       Std.Dev 
Latino*** 0.1020742 0.013028 
 
Latino*** 0.3647493 0.0410463 
Marry*** 0.679439 0.0213151 
 
Marry*** 0.3225806 0.0187253 
Msmoke*** 0.1108095 0.0086036 
 
Msmoke*** 0.2489312 0.0195203 
Mult* 0.0486532 0.0050668 
 
Mult* 0.0303148 0.0043121 
Smokenow*** 0.1736271 0.0098467 
 
Smokenow*** 0.3291877 0.020747 
Teenmom*** 0.0511241 0.0041742 
 
Teenmom*** 0.2973183 0.0149821 
Medicaid*** 0.1222593 0.0086852 
 
Medicaid*** 0.3233579 0.0187445 
Prevlb** 0.5636876 0.0103514 
 
Prevlb** 0.6024096 0.0145642 
Hcwsmoke*** 0.7195669 0.0086621 
 
Hcwsmoke*** 0.8558657 0.0070348 
Poverty*** 0.1481868 0.0103827 
 
Poverty*** 0.4819277 0.0155813 
WIC*** 0.3937038 0.0189926 
 
WIC*** 0.8011057 0.0114201 
Smokeduring*** 0.1209845 0.007935 
 
Smokeduring*** 0.2651842 0.0187836 
Smokeexposure*** 0.0378994 0.0022355 
 
Smokeexposure*** 0.0670424 0.0061265 
Mat25to29*** 0.2978005 0.0076352 
 
Mat25to29*** 0.2190051 0.0082311 
Mat30to34*** 0.2478945 0.009774 
 
Mat30to34*** 0.117567 0.0091608 
Mat35to39*** 0.1424097 0.0102569 
 
Mat35to39*** 0.0538282 0.0057832 
Deliverymedic*** 0.6313268 0.018813 
 
Deliverymedic*** 0.7985162 0.0140922 
Deliveryinsur*** 0.111804 0.0107832 
 
Deliveryinsur*** 0.0499805 0.0065844 
Deliveryincome*** 0.32312 0.0157212 
 
Deliveryincome*** 0.1304178 0.0091635 
 
Table 22 – Maternal Education: Somecoll=1      Table 23- Maternal Education: Somecoll=0 
 
Variable         Mean       Std.Dev 
 
Variable         Mean       Std.Dev 
Latino*** 0.077251 0.0110123 
 
Latino*** 0.2246421 0.0256692 
Marry*** 0.7835079 0.0182318 
 
Marry*** 0.4230692 0.020583 
Msmoke*** 0.0669368 0.0055898 
 
Msmoke*** 0.2146266 0.0135663 
Smokenow*** 0.1142977 0.0066193 
 
Smokenow*** 0.3032197 0.0138646 
Teenmom*** 0.0133663 0.0014842 
 
Teenmom*** 0.184513 0.0078965 
Over40*** 0.0394675 0.0027977 
 
Over40*** 0.0182833 0.0020276 
Medicaid*** 0.0719886 0.0056742 
 
Medicaid*** 0.2560328 0.0129309 
Hcwsmoke*** 0.6765675 0.0090978 
 
Hcwsmoke*** 0.8216379 0.0071735 
Poverty*** 0.0776193 0.0065174 
 
Poverty*** 0.3537676 0.0140285 
WIC*** 0.2655272 0.0146433 
 
WIC*** 0.6983505 0.0133635 
Smokeduring*** 0.0740926 0.0048911 
 
Smokeduring*** 0.2307604 0.0124615 
Smokeexposure*** 0.0282587 0.0019425 
 
Smokeexposure*** 0.0602944 0.0035787 
Mat25to29*** 0.3109509 0.0098512 
 
Mat25to29*** 0.2537474 0.006843 
Mat30to34*** 0.2995843 0.0098088 
 
Mat30to34*** 0.1367883 0.0068929 
Mat35to39*** 0.1753934 0.0126375 
 
Mat35to39*** 0.0696377 0.0051679 
Deliverymedic*** 0.4410196 0.0174003 
 
Deliverymedic*** 0.6313268 0.018813 
Deliveryinsur*** 0.5442619 0.01601171 
 
Deliveryinsur*** 0.32312 0.0157212 
Deliveryincome*** 0.2021118 0.0131027 
 
Deliveryincome*** 0.111804 0.0107832 
Table 24- Maternal Education: Collgrad=1   Table 25 – Maternal Education: Collgrad=0 
 
Variable         Mean 
      
Std.Dev 
 
Variable         Mean       Std.Dev 
Latino*** 0.0609615 0.0097569 
 
Latino*** 0.1778535 0.0206039 
Marry*** 0.9049038 0.0099901 
 
Marry*** 0.5013629 0.019594 
Msmoke*** 0.0216346 0.0029386 
 
Msmoke*** 0.1805792 0.0109548 
Mult** 0.0604808 0.00795 
 
Mult** 0.0393952 0.0038825 
Smokenow*** 0.0507692 0.0036359 
 
Smokenow*** 0.262138 0.0114151 
Lowbwgt** 0.21875 0.033837 
 
Lowbwgt** 0.2778109 0.0331046 
Over40*** 0.0500962 0.0038504 
 
Over40*** 0.0213373 0.0017966 
Medicaid*** 0.0299038 0.0031438 
 
Medicaid*** 0.2072402 0.0102935 
Prevlb*** 0.5221154 0.0142889 
 
Prevlb*** 0.590877 0.0095909 
Hcwsmoke*** 0.628641 0.0087976 
 
Hcwsmoke*** 0.7904997 0.0068718 
Inficu* 0.1809406 0.0174009 
 
Inficu* 0.2031315 0.0156511 
Poverty*** 0.0272115 0.0027156 
 
Poverty*** 0.2749148 0.0124211 
White** 0.7208071 0.0374665 
 
White** 0.6236166 0.0276901 
Black*** 0.0847476 0.0141935 
 
Black*** 0.195624 0.0219761 
WIC*** 0.1194823 0.0077176 
 
WIC*** 0.6044531 0.0146433 
Smokeduring*** 0.026928 0.0023823 
 
Smokeduring*** 0.1942485 0.010123 
Smokeexposure*** 0.0196154 0.0017148 
 
Smokeexposure*** 0.052385 0.0028209 
Mat25to29*** 0.2990385 0.0134886 
 
Mat25to29*** 0.279983 0.0059723 
Mat30to34*** 0.3678846 0.0126151 
 
Mat30to34*** 0.166184 0.0066886 
Mat35to39*** 0.228654 0.017367 
 
Mat35to39*** 0.0860307 0.0053676 
Deliverymedic*** 0.1055312 0.0072254 
 
Deliverymedic*** 0.6313268 0.018813 
Deliveryinsur*** 0.8652146 0.009024 
 
Deliveryinsur*** 0.32312 0.0157212 
Deliveryincome*** 0.310945 0.0163589 
 
Deliveryincome*** 0.111804 0.0107832 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 26 – First Regression Results 
Variable 
                             
LBW              Infant in ICU               Birth defect 
Smoking during pregnancy 0.1025 0.0205 0.0002 
 
14.26 3.04 0.06 
Smoke exposure (yes/no) -0.0314 -0.0675 -0.0025 
 
-2.82 -6.95 -0.52 
Mother aged 25 to 29 0.0096 0.0119 -0.0069 
 
1.60 2.04 -2.48 
Mother aged 30 to 34 0.0281 0.0297 -0.0042 
 
4.15 4.43 -1.33 
Mother aged 35 to 39 0.0404 0.0478 0.0032 
 
5.03 5.90 0.83 
Mother aged over 40 0.0740 0.0791 0.0027 
 
5.39 5.67 0.41 
Latino women 0.0043 -0.0021 -0.0016 
 
-0.67 -0.32 -0.47 
Black women 0.0957 0.0477 0.0104 
 
13.76 6.94 3.24 
Mixed race women 0.0358 0.0277 -0.0101 
 
2.75 2.00 -1.47 
High school graduates 0.0074 0.0047 -0.0021 
 
1.02 0.67 -0.63 
Women with some college -0.0120 0.0046 0.0029 
 
-1.98 0.77 1.02 
College graduates -0.0267 -0.0279 -0.0007 
 
-4.49 -4.67 -0.25 
Married women -0.0091 -0.0006 -0.0031 
 
-1.56 -0.11 -1.16 
Female infants 0.0345 -0.0244 -0.0048 
 
8.29 -5.95 -2.40 
Multiple birth 0.5648 0.3353 0.0188 
 
64.52 26.48 3.35 
Women living in poverty 0.0122 0.0228 0.0005 
 
1.91 3.65 0.15 
Delivery paid by Medicaid 0.0147 0.0181 0.0048 
 
2.31 2.89 1.61 
Delivery paid by income -0.0217 -0.0251 0.0031 
 
-3.83 -4.50 1.18 
Women receiving WIC 0.0005 -0.0098 0.0002 
 
0.09 -1.68 -0.08 
Previous live births -0.0658 -0.0501 -0.0044 
 
-14.35 -11.02 -1.99 
N 34257 34257 34257 
r2 0.2318 0.0839 0.0699 
Table 27- Second Regression Results 
Variable 
                               
LBW 
          Infant in 
ICU         Birth defect 
Smoking during pregnancy 0.1007 0.0170 0.0002 
 
14.03 2.53 0.08 
Smoke exposure (in hours) 0.0000 -0.0025 -0.0009 
 
0.03 -1.66 -2.81 
Mother aged 25 to 29 0.0100 0.0125 -0.0069 
 
1.66 2.14 -2.48 
Mother aged 30 to 34 0.0286 0.0306 -0.0042 
 
4.21 4.55 -1.33 
Mother aged 35 to 39 0.0408 0.0485 0.0032 
 
5.07 5.98 0.83 
Mother aged over 40 0.0739 0.0790 0.0028 
 
5.38 5.66 0.41 
Latino women -0.0033 -0.0001 -0.0016 
 
-0.52 -0.02 -0.48 
Black women 0.0963 0.0488 0.0104 
 
13.84 7.10 3.23 
Mixed race women 0.0358 0.0278 -0.1000 
 
2.74 2.01 -1.46 
High school graduates 0.0076 0.0050 -0.0021 
 
1.04 0.71 -0.64 
Women with some college -0.0118 0.0049 0.0029 
 
-1.95 0.82 1.02 
College graduates -0.0267 -0.0279 -0.0007 
 
-4.48 -4.65 -0.25 
Married women -0.0089 -0.0002 -0.0031 
 
-1.53 -0.03 -1.15 
Female infants 0.0346 -0.0242 -0.0048 
 
8.31 -5.91 -2.41 
Multiple birth 0.5653 0.3362 0.0188 
 
64.6 26.55 3.35 
Women living in poverty 0.0119 0.0224 0.0005 
 
1.86 3.58 0.17 
Delivery paid by Medicaid 0.0144 0.1760 0.0048 
 
2.26 2.80 1.61 
Delivery paid by income -0.0215 -0.0249 0.0031 
 
-3.81 -4.46 1.17 
Women receiving WIC  0.0002 -0.0103 -0.0002 
 
0.04 -1.76 -0.08 
Previous Live Births -0.0661 -0.0506 -0.0043 
 
-14.41 -11.12 -1.98 
N 34257 34257 34257 
r2 0.2316 0.0828 0.0699 
Graph 1- Smoke exposure by hours 
(For smoke exposure not equal to zero) 
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Graph 2- Smoke exposure by hours  
(Coordinated with LBW, 1= LBW, 0= not LBW) 
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